F
orty-tw o (42) percent of Am ericans use some form of alternative medicine, spending 21.2 billion dollars annually, 1 and one of the most commonly sought alternative and complementary medicine (ACM) therapies is therapeutic massage, which was used by an estimated 11 percent of the U.S. adult po pulation in 1998. In that year, adults made an estimated 114 million office visits to receive massage treatments. 2 Massage has been used as a therapeutic intervention for a variety of illnesses for thousands of years. The Asian roots of mass a g e g o b a c k a t l e a s t t o 1 0 0 0 B C a n d s o d o t h e o r ig in s o f Ayurvedic medicine. Descriptions of massage app ear in the ancient medical texts of India, China, Japan, and Tibet. The European roots of massage can be traced back to the seventh century BC. Massage was associated with the cures offered at the temples of Aesculepius and was described in the writings of Hippocrates. Massage has been used to promote relaxation and relieve pain and has been suggested as a useful adjunctive treatment for symptom control for patients at the end of life.
Pain is one of the most com mon symptoms experienced by dying patients. More than 40 percent of patients' families reported that patients experienced severe pain in the last 3 days of life. 3 Others have reported that 60 percent of patients who have cancer have pain. 4, 5 In many cases (42 percent), pain was inadequately treated in patients with cancer. 6 Nearly 80 percent of hospitalized patients have reported pain, while less than half had any mention of pain noted in progress notes by their doctors. 7 Even in palliative medicine and in hospice settings, 64-88 percent of patients had inadequately relieved pain, and the most severe symptoms occurred 2 days prior to death. 8 During the last 7 days of life, narcotic usage increased significantly.
Although symptoms of pain and nausea were reduced, drowsiness worsened substantially and resulted in worse symptom distress scores. Between 15 and 20 percent of patients needed tr ea tm en t for pain, r eq uirin g co mp le te s e da ti on to obta in relief. 9 Caregivers often experience symptoms of anxiety and sadness near the end of a patient's life. Grief phenomena have been welldescribed. Compa red to their experience 6 mon ths following death, feelings of sadness are most intrusive in the 6 weeks following the patient's death as are symptoms such as tearfulness, depression, and anxiety. 10 Physical symptoms, such as pain, are most prominent at 6 weeks as well. Small studies have suggested that interventions that provide support to caregivers can improve their satisfaction with care as well as decreasing their physical and emotional stress. 11 Only a few studies on the use of massage at the end of life have been reported. In a small study of massage given to patients in a hospice, investigators reported that slow-stroke back massage resulted in changes in vital signs, suggesting improved relaxation. 12 Other studies have indicated that massage may be useful in managing cancer pain. 13, 14 Studies on other populations have suggested a number of potential benefits of massage that are relevant to patients with metastatic cancer. For example, massage h as been show n to pr om ot e relaxation, re duce anxi ety an d depression, and improve sleep patterns. [15] [16] [17] [18] In addition, other studies have indicated that massage may reduce patients' experie n ce of p ain , 13 ,14 ,19 -22 e a s e b re a thin g, 23 fa cilitate w e igh t gain, [24] [25] [26] and increase alertness. 27 Finally, data indicate that giving as well as receiving massage may reduce anxiety and depression, 28 suggesting that caregivers may benefit from providing massage to patients.
In this pilot study, we provided daily massage to hospitalized patients with metastatic or end stage lung or gastrointestinal (GI) cancer. Hospital admissions were screened daily to identify eligible patients. Patients received daily therapeutic massage and family caregivers were also instructed in the use of massage during hospitalization. Data were collected from massage therapists' detailed documentation and from patients' daily questionnaires about their experiences with the massage therapy. We also collected data from medical records via chart reviews and interviews with patients' nurses and physicians.
Therapeutic Massage Intervention for Hospitalized Patients with Cancer

Methods
Study Site and Study Population
We performed our study in a hospital that provides tertiary care services while also meeting the needs of a diverse local community. This hospital, The Beth Israel Deaconess Medical Center, Boston, Massachusetts, has an active cancer center, which provides advanced cancer care and access to experimental cancer treatment protocols.
At the time of the study, a palliative care service and an inpatient palliative care center provided options for patients who were seeking palliative approaches. The Medical Center provides services to adults 18 years of age or older. Based on our review of patients admitted during a 4-week period, approximately 30 patients with metastatic solid cancer are admitted weekly, either for planned treatment, complications of treatment, or complications of diseases. Of these patients, 30 percent have planned lengths of stay of 72 hours or less. For the remaining patients, the median length of stay is 6 days and the reason for admission is usually a complication of cancer.
Patient Enrollment Procedure
During a 4-week period, all inpatient admissions to the medical service and the medical oncology service were screened daily for eligible patients via the hospital computerized database. We selected patients who were admitted with diagnoses of metastatic cancer known for at least 1 month prior to study entry or patients with end-stage cancer without metastases. Diagnoses included unresectable non-small-cell lung cancer, small-cell lung cancer with metastases, and unresectable GI cancer (gastric, esophageal, hepatobiliary, pancreatic, or colon; see Figure 1 ). After reviewing the medical records of eligible patients, their primary nurses and physicians were contacted for an estimate of leng th of stay an d the actual conditi on of the patie nts . If a patient's physician approved, the patient and the caregiver were approached for consent, the goals and design of the study were explained, and informed consent was requested. For patients who refused participation, information was collected on demographics and reason for refusal. If patients were unable to participate in the consent process because of cognitive impairment or for any other reason, or if their planned length of stay was less than 3 days, they were excluded from the study. At study entry, patients were asked to complete short interviews.
Selection of Massage Therapists
Applicants for massage therapists were required to provide documentation of and/or confirm the following: valid licensure; membership in the American Massage Therapy Association; or certification by the National Certification Board for Massage Therapy and Bodywork; malpractice/liability insurance; a liability claims history; signed statements attesting to evidence of continuing education; a minimum of 3 years of full-time or 5 years of part-time practice, training and experience in Swedish massage and at least two additional modalities, at least one of which was a gentle form of massage that wou ld be approp riate for frail elderly patients (e.g., CranioSacral and Polarity Therapy); openness to diverse faith orientations/belief systems; good communication skills; experience with patients at the end of life; and ability to demonstrate com pliance with study guidelines and documentation.
This strict selection criteria ensured that practitioners were currently members in good standing within their profession, were experienced in multiple modalities of massage therapy, were able to engage in and sustain relationships with patients at the end of life, and posed no legal risk to the study or institution. The practitioners provided signed statements attesting to the absence of physical or mental impairments; no chemical dependency or substance abuse; no prior felony convictions; no prior loss of license, sanctions, or limitation of privileges as the r es ult of disc iplin ary actions ; and n o histories of fr aud or patient abuses.
Scope of Practice and Precautions of Massage for Patients with Cancer
We provided massage therapists in this study with a scope of practice indicating which common massage modalities and techniques they could and could not use when treating patients in the stud y. This method allows the training and experience of the practitioner to come into play in designing a treatment that is ideal for each patient, given the patient's condition at the time of each treatment. This format most nearly replicates massage therapy as practiced by professionals and allows each patient the Massage Intervention E ach patie nt was offere d massage ev ery day and w e also offered family caregivers instruction on the use of massage during the hospitalization. The massage therapist recorded whether or not massage was chosen and, if not, why not. When massage was selected, the massage therapist administered a massage, observed all precautions, and utilized only the allowed massage modalities and techniques indicated in Table 1 .
Massage lotion and oil, which was fragrance-free, hypoallergenic and included appropriate materials for highly delicate skin, was made available to the therapists who could use it or not, depending upon the preference of the patients and their own practice preferences. Massages were between 10 and 60 minutes in duration, depending upon patient tolerance. Massage therapists provided a detailed documentation of each session indicating the rationale for treatment design and length. Our procedures allowed patients to receive massage only when they wanted to, which is in keeping with massage therapists' code of ethics as well as good practice.
The procedures allowed the massage therapist to use judgment in not giving a longer massage than a patient could tolerate. They also allowed for interruption of massage, so as to not interfere with tests or procedures that are often required for hospitalized patients.
Data Collection
In the pilot study, data were collected from the medical records (compute rized data and chart revie w) and inte rview s with patients, their nurses and physicians. Patients were asked to complete a brief questionnaire at study entry and then daily thereafter (follow up questionnaires), about the effect of massage and the symptoms of pain, anxiety and alertness. Patients were also asked to report on their symptoms and satisfaction with pain control during the hospitalization, as well as for the evidence of any side-effects or safety issues related to massage.
Data collection from medical record (chart review)
Data, collected from medical records, included information on pain medications and other medication usage, diagnoses, and reasons for admission (e.g., pain control and inability to manage symptoms at home). Chart reviews also provided information on the goals of care (e.g., palliative versus curative) and patients' donot-resuscitate status. The charts were reviewed daily to collect information on patients' clinical status, use of medications, and use of other medical interventions for symptom management. Data were also collected about treatments (including procedures or medications) that might increase pain.
Data collection from personal source.
Physicians and nurses-After obtaining consent from a physician to approach a patient, we asked the physician to confirm that the patient was eligible for the study. We also asked each patient's nurses about the patient's condition and symptoms on a daily basis.
Patients-Patients were asked daily to answer questions for a brief visual analogue scale (VAS) to assess the study outcomes of pain, anxiety, and level of alertness. Massage therapy was provided late in the day and patient data were collected in the next morning. Patients were debriefed daily to identify any potential adverse effects and any factors that affected the duration of massages. Massage therapists-Massage therapists provided complete documentation of all treatments. Documentation included the duration of massages, amount of pressure used, the types of treatments, and locations of treatments. We also obtained reports on the rationales for the treatments provided and any comments about the patients' responses to treatments. The therapist also recorded any potential adverse effects. If a patient declined massage on any day, the therapist noted the reason for refusal. The therapist also noted if a caregiver was present at the time of a massage and reported on any instructions that were given to a caregiver.
Investigated symptoms and instruments
The primary investigated symptom was pain. We also assessed anxiety and alertness.
The VAS was used as a daily measure of symptoms, such as pain, anxiety, and depression. This brief daily VAS battery has been used previously in similar studies. 29 In addition, pain was measured using the Pain Severity and P a in L oca tion s ub sc ale s of th e Br ie f Pa in I nv e n tor y Sh or t F or m . 3 0 T h is a s s e s s m e n t to ol w a s d e v e lo p e d b y th e P a in Research Group of the World Health Organization Collaborating Center for Symptom Evaluation and Cancer Care. The scale has been used as an outcome measure in patients with advanced cancer. 31 The Pain Severity subscale consists of four items and assesses the worst, least, and average levels of pain within the past 24 hou rs as well as current levels of pain. Subjects also assess how the pain interferes with functions, such as walking, sleeping, and relating to others. The Pain Location subscales ask patients to provide a graphic representation of the location of pain, by shading in front and back views of human figures. These subscales have documented internal consistency reliability (Cronbach's alpha = 0.87) and discriminate validity and have been shown to be respon sive when administered separately from the full scale. 32 In addition to the VA S items for anxiety and depression, patients completed the anxiety subscale of the Profile of Mood States. 33 The anxiety subscale has excellent internal consistency (Cronbach's alpha = 0.91), as well as good content, predict i v e a b il it y , a n d c o n s t r u c t v a li d i t y a n d i t a ls o p r o v id e s information about the alertness level of patients. These subscales have been used in clinical trials of behavioral interventions for a broad range of patient populations and were used in the Study to Unde rsta nd Prognose s and Prefere nces for Outcom es and Risks of Treatments, in which the scales were found to be feasible and responsive for assessing patients at the end of life. 34 
Quality of life
Q uality of life (Q OL ) w as m easured using the Mis sou la-VITAS QOL Index. 35 This com prehensive 25-item index was develop ed specifically for use with patients near the end of life and contains subscales for global quality of life, symptoms (control and satisfaction), function, interpersonal issues, w e ll-be ing , a nd tra nsc end en t iss ues . T he m e asur e ha s the advantages of assessing relevant and com prehensive dimensions of Q OL while retaining a relatively brief format. Furt h e rm or e , it y ie ld s a w e ig h te d d im e n s ion a l s c o re , w h ich w eights th e various QO L dime nsions accord ing to patie nt im por tanc e r atin gs , the re by prov iding a patie nt-ce nte re d assessment of outcome.
Human subject issues
Our protoco l was reviewed and approved by the hospital institutional review board. The study was explained to subjects and their caregivers, and written consent was obtained from both the patient and the primary caregiver. We asked patients' caregivers to consent to respond to questionnaires and to consent to instruction in the use of massage and to providing mass ag e th e m s e l v e s , if th e y w e r e w illin g to d o s o . A ll s t ud y subjects were provided with photocopies of their signed consent forms and one cop y was filed in each patient's medical record. Study patients and caregivers were free to refuse treatm e nt or to w ith dr aw th e ir con se nt at a ny time d ur in g th e course of the study. A patients' decision whether or not to participate in the study did not affect the medical care provided in any way.
Results
D u rin g a 4 -w e e k p er iod , 1 0 53 m e d ic al ad m iss ion s w e r e screened to identify eligible patients. We identified 79 patients admitted with metastatic solid cancer. Their mean age was 62 (range 39-94) and 50 percent were female. The average length of stay in the hospital was 6.1 days. Of the 79 patients, 26 had lung or GI malignancy. For these 26 eligible patients, their mean age was 67 (range 51-83), and 54 percent were male. Eight patients were discharged prior to our consent process. We excluded five patients because their admission was expected to be 72 hours or less. We excluded two patients because of inability to communicate. We approached 11 patients for consent; 4 refused participation. One patient, when first approached wanted massage, and then refused. Of the three other patients that refused, one already had been using massage, the second was not interested in trying massage, and the third wanted massage but the family refused it when the patient rapidly deteriorated.
Of the seven consenting patients, massage was provided to six, because family caregivers refused to receive massage for one patient after he had signed the informed consent and he had filled out the baseline questionnaires. The backgrou nd information of the consenting patients can be seen in Table 2 and the demographic characteristics of these patients are shown in Table 3 (one patient had a second hospitalization, considered as Patient 7).
Massage was provided daily while patients remained hospitalized. In total, 23 massages were given. The average number of massages per patient was 3.3. The average massage duration was 34 minutes (range 15-60 minutes). The most common techniques used were gliding (n = 23), holding (n = 22), kneading (n = 19), and compression (n = 8), but Reiki, passive range of motion, gentle manual traction, and lymphatic drainage were also used a few times. Therapists adjusted the hospital bed heights to comfortable levels. Patient po sitioning was limited for pat ients who had severe pain, so therapists adjusted their massage techniques to avoid repositioning these patients. Most patients preferred massage in the evening when interruptions were less likely. Evening hours were also the preferred time to train patients' caregivers in the use of massage.
All patients who received massage reported that it was helpful. Of the six patients, four reported that massage provided relaxation and three patients reported that massage eased their pain. Two patients mentioned that after the massage therapy they felt m ore comfortable. No patient reported adv erse effects. The patients' pain levels decreased after massage therapies (3.83 versus 5.50). The mean alertness level (3.67 versus 5.5) and anxiety level (3.83 versus 4.75) increased. Pain, anxiety, and alertness level of patients are shown in Table 4 .
Illustrative Case Study of Patient 1
A.B. was a 58-year-old male patient with pancreatic cancer ( mod e rate ly d iffe re ntiate d a de noc ar cin om a, s tatus pos t a Whipple procedure, with two of eight positive lymph nodes, and perineural and vascular invasion and liver metastases) admitted to the hospital with fever and neutropenia. His primary cancer was diagnosed in 1999, and spread to abdominal lym ph n odes w as ev id ent at the tim e of diagnos is. A liv er metastasis was diagnosed 1 1 / 2 years later. A.B. was diseasefree until the appearance of his liver metastases but than he had persistent ductal dilatation of the left hepatic system and episodes of cholangitis, portal-vein thrombosis, and sepsis. In addition to surgical treatment, he had chemotherapy and radiation therapy. He had not had any type of complementary and alternative therapy. His past medical history was notable for hypertension. His admitting medications included low molecular-weight heparin, captopril, and multivitamins. Prior to his hospitalization, he worked as a financial consultant. He did not need assistance in activities of daily living. He was an ex-smoker and he drank 3-4 glasses of wine per day. His sister had breast cancer and his mother had multiple sclerosis. The patient lived with his wife.
Prior to admission, he had right upper -quadrant pain for 1 week, followed by fevers and chills, but he had no other symptoms. His length of stay in the hospital was 15 days. On his second hospital day, a com pu ted tom ography scan showed left hepatic ductal dilatation and multiple hepatic metastases. On the seventh day of hospitalization, an interventional radiologic procedure revealed total occlusion of the right hepatic duct so the patient had internal and external drains placed and he was started on antibiotics. On the ninth day of hospitalization the external drains were removed, but he had worsening pain and was persistently febrile.
He was given oxycodone and acetaminophen for pain control and, on day 13 of his hospitalization, he was started on morphine. Finally, on the fifteenth day o f h o s p i t a l iz a t io n , h e w a s d i schar ged in s table condition. The second hospitalization of A.B. lasted for 13 days and we managed his data as Patient 7. During his first days in the hospital he was in fairly goo d condition. On day 10 of his s e c o n d h o s p it a li z a t io n , h e w a s admitted to the intensive care unit because of systemic shock and, 3 days later, he died of sepsis originating from his biliary system.
Massage intervention
On day 3 of A.B.'s first hospitalization, the attending physician was asked about the patient's study eligibility and permitted us to offer massage to the patient. The primary nurse also supported approaching him for consent. His caregiver (wife) wanted to be present at massages to study the techniques of massage and both the patient and caregiver signed the informed consent form. During the hospitalization, A.B. received 9 massage therapy sessions with an average duration of 49 minutes.
Summary of massage therapies
A.B. received six different techniques: gliding (n = 9); holding (n = 9); kneading (n = 9); compression (n = 5); traction (n = 1); and lymphatic drainage (n = 1). Massage was administered to the back, neck, and extremities. The patient preferred back massage. The patient was quiet during the treatments, was very responsive to massage, and changed positions easily. His breathing slowed and deepened during treatments and his muscle tension softened, indicating relaxation. He did not fall asleep during any of the treatments. The site restrictions were the right subclavian Port-A -Cathe ter and the left foot (dry, scaly skin with discoloration). His wife and sister-in-law were pleased to study the te chnique s. Th e patie nt to ler ated the ses sion s w ell and no adverse effects were reported.
A.B. completed a baseline questionnaire as well as 6 follow-up questionnaires. After the first hospitalization the patient reported being pleased with the massage therapies. He felt the massages helped him to relax. He, his wife, and his sister-in-law were happy to participate in the massage study. He also tolerated the massage therapies well during the second hospitalization and there were no adverse effects or feelings of discomfort. During the second hospitalization, he felt that the massage also eased his pain. He and his wife were happy to participate again in the study. The pilot study ended at the 5th day of his second hospitalization, when A.B. said: "I am really sorry, because the massage therapy was the only good thing in the hospitalization."
Discussion
During a 4-week period, 41 percent of the identified patients (with lung and GI metastatic cancers) admitted to the hospital were eligible for our protocol and 55 percent of these patients received massage therapy. All of the patients who received massage had been admitted to the hospital for complications of cancer. Their average length of stay was 12.3 days and approximately half of them died during the study period. B as ed on the qu es tio nn aire s th e patients reported that their worst pa in d uring th e pre v iou s da y to admission was 5 or greater and the mean level of worst pain was 7 or greater. During the study, 23 massages were provided, with an average number of 3.3 per patient. The average massage duration was 34 minutes. The most common techniques used were gliding, holding, kneading and compression.
Most patients preferred massage in the evening and on their backs. All patients who received massage reported benefits, which included pain relief and relaxation, and some patients mentioned that, after the massage therapy, they felt more comfortable. The average pain levels of the study patients decreased after the massage therapies. Their mean alertness and the anxiety levels increased. Based on interviews with both patients and family caregivers, as well as the massage therapists' documentation, there were no adverse effects or other uncomfortable symptoms from the treatment. Patients discussed their massage experiences with the attending physicians and primary nurses, who reported a positive effect from the massage therapy. Physicians, nurses and other hospital staff accepted and supported the massage intervention. Massage therapists adapted their practices to the hospital environment relatively easily. Adjustable beds facilitated comfortable provision of massage. Massage therapists were able to follow scope of practice restrictions and guidelines easily for treating patients with cancer. Although work with dying patients can be straining emotionally, therapists found the work to be satisfying and rewarding.
